Tuberculous brain abscess in AIDS patients: report of three cases and literature review  by Vidal, J.E. et al.
International Journal of Infectious Diseases (2005) 9, 201—207
http://intl.elsevierhealth.com/journals/ijidTuberculous brain abscess in AIDS patients:
report of three cases and literature reviewJ.E. Vidal a,*, A.C. Penalva de Oliveira b,c, F. Bonasser Filho a,
R. Schiavon Nogueira a, R.F. Dauar d, A.G. Leite a,
D.L.M. Lins d, J.F.G.S. Coelho daDepartment of Infectious Disease, Institute of Infectious Disease Emilio Ribas, Sao Paulo, Brazil
bDepartment of Neurology, Institute of Infectious Disease Emilio Ribas, Sao Paulo, Brazil
cClinical Research Unit in Human Retroviruses, University of Campinas, Sao Paulo, Brazil
dDepartment of Neurosurgery, Institute of Infectious Disease Emilio Ribas, Sao Paulo, BrazilReceived 7 December 2003; received in revised form 31 May 2004; accepted 16 June 2004
Corresponding Editor: Michael Ellis, Al Ain, UAEKEYWORDS
Tuberculous brain
abscess;
Central nervous system
tuberculosis;
Focal brain lesions;
Acquired
immunodeficiency
syndrome
Summary
Objective: Clinical description of tuberculous brain abscess in patients with acquired
immunodeficiency syndrome (AIDS).
Methods: Clinical case report and review of the literature from January 1981 to
January 2003 using the MEDLINE database.
Results: The authors report three cases of tuberculous brain abscess in AIDS patients
and review nine similar cases. The mean age was 30 years (range: 18—56 years) with
seven patients beingmale. Five (42%) were intravenous drug users, had prior history of
extra-cerebral tuberculosis, and presented alterations on chest radiograph. Tuber-
culin skin test was anergic in six (75%) of eight patients. Three patients of nine had a
CD4+ cell count higher than 200 cells/mL, and three had a CD4+ cell count lower than
100 cells/ml. All but one patient had a brain computerized tomography scan with a
single lesion. All patients received anti-tuberculous treatment and underwent surgi-
cal procedures. Most patients (75%) showed appropriate clinical responses.
Conclusion: Tuberculous brain abscess must be considered in the differential diag-
nosis of intracranial mass in AIDS patients. A careful epidemiological, clinical and
laboratory evaluation may guide a diagnostic suspicion. Surgery combined with
specific anti-tuberculosis treatment seems to determine a good outcome.
# 2005 International Society for Infectious Diseases. Published by Elsevier Ltd. All
rights reserved.* Corresponding author. Tel.: +55 11 3081 2834; fax: +55 11 3896 1241.
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Tuberculosis remains an important public health
problem, largely in developing countries. In fact,
it has become more prevalent in the last 20 years
with the advent of the human immunodeficiency
virus (HIV) epidemic. Furthermore, disseminated
manifestations, mortality rates, and multidrug-
resistant tuberculosis have increased.1—3 Central
nervous system (CNS) tuberculosis occurs in 5—
20% of HIV-infected patients with tuberculosis and
is primarily due to reactivation of latent infection or
as a complication of disseminated disease.4—6 Tuber-
culous meningitis, properly characterized as a
meningoencephalitis, is the most common manifes-
tation. Uncommonly, cerebral disease due to Myco-
bacterium tuberculosis appears as tuberculomas,
and rarely as a brain abscess.6 Here three cases of
tuberculous brain abscesses in acquired immunode-
ficiency syndrome (AIDS) patients are reported and
the literature is reviewed.Methods
The medical records of all HIV-infected patients at
our institution between January and December 2001
with a definite diagnosis of tuberculous cerebral
abscess were reviewed. The criteria proposed by
Whitener7 were used for defining the tuberculous
brain abscess cases:1. MFig
righ
decacroscopic evidence of cavity formation with
central pus2. Inflammatory reaction on the tuberculous cere-
bral abscess wall, composed predominantly of
vascular granulation tissue containing acute and
chronic inflammatory cells3. Positive culture of the pus for M. tuberculosis or
demonstration of acid-fast bacilli (AFB) in the
pus or abscess wall.
In addition, the English language literature was
reviewed from January 1981 to January 2003 usingure 1 Contrast-enhanced computed tomography scannin
t parietal lobe. (b) After two weeks, increase in size, s
rease in size and edema of the lesion. (d) One year later,MEDLINE (National Library of Medicine, Bethesda,
MD). Journals were also manually researched and
cases with incomplete clinical or microbiological
information were excluded. The Medical Subject
Headings used were: tuberculous brain abscess, c-
erebral abscess, tuberculosis and acquired immuno-
deficiency syndrome.Case reports
Patient 1
An 18-year-old woman was hospitalized in Decem-
ber 2001 due to seizures. She was known to have
been HIV-infected since 1998, and she had a history
of herpes zoster and disseminated tuberculosis. A
computerized tomography (CT) scan of the brain
showed a parietal single lesion with a ring-enhan-
cing pattern. The patient received isoniazid, rifam-
pin, pyrazinamide, ethambutol, sulfadiazine,
pyrimethamine, and folinic acid, but did not com-
plete the treatment and was lost to follow-up. She
was readmitted three months later with confusion,
memory dysfunction and headache. Blood tests
showed 11 mg/dL hemoglobin and unaltered bio-
chemical analysis. Chest X-ray showed an ill-defined
right upper lobe infiltrate. Her tuberculin skin test,
using purified protein derivative (PPD), was nega-
tive. IgG antibodies against Toxoplasma gondii were
present. CD4+ cell count was 265 cells/ml and brain
CT scan showed enlargement of the initial lesion
(Figure 1a). Empirical treatment was restarted for
cerebral toxoplasmosis and tuberculosis.
The patient showed no clinical improvement two
weeks later and another CTscan showed a worsening
image (Figure 1b). She underwent a stereotactic
biopsy, draining 10 mL of purulent material in the
right parietal area. On Ziehl-Neelsen staining, AFB
were shown. Histopathology revealed focal micro-
abscesses with perivasculitis and the culture was
negative. A week after surgery the patient showed
significant clinical improvement. Therapy for cere-
bral toxoplasmosis was interrupted and antimyco-g of patient 1. (a) A single lesion, multilobulated, in the
urrounded by marked edema. (c) After surgery, marked
complete resolution of the lesion.
Tuberculous brain abscess in AIDS patients 203bacterial drugs were maintained. Two months later
CT showed notable improvement (Figure 1c), and
her neurological exam was normal. Zidovudine,
lamivudine and efavirenz were started. A year later
another CT showed brain lesion resolution
(Figure 1d), and the patient was asymptomatic with
no neurological findings and without a paradoxical
worsening of the lesion.
Patient 2
A 31-year-old woman was admitted in November
2001 with a two-month history of headache. She had
been infected with HIV since April 2001, had a
history of esophageal candidiasis and disseminated
tuberculosis and had not received antiretrovirals.
Neurological examination was unremarkable, with-
out any focal abnormality. Blood test results were:
hemoglobin 11.3 g/dL, leukocytes 3.5  109/L and
platelets 249  109/L. The chest radiograph showed
a patchy infiltrate in both upper lobes without cavity
formation. Her tuberculin skin test was negative.
Toxoplasma IgG was detectable and the CD4+ count
was 44 cells/ml. The brain CT scan showed a ring-
enhancing mass with surrounding edema in the right
parietal lesion. The patient was treated initially
with sulfadiazine, pyrimethamine and folinic acid.
After ten days she was clinically without improve-
ment. Another brain CT scan demonstrated a
marked increase in the size of the lesion
(Figure 2a). She underwent a stereotactic brain
biopsy, draining 12 mL of purulent material. A
Ziehl-Nielssen stain showed abundant AFB and cul-
ture forM. tuberculosiswas negative. Treatment for
cerebral toxoplasmosis was interrupted, and isonia-
zid, rifampicin, pyrazinamide and ethambutol were
started. The patient was discharged two weeks
later, without neurological symptoms and with sig-
nificant radiological improvement (Figure 2b).
Seven months later a brain CTshowed postoperative
changes only (Figure 2c) and did not present para-
doxical worsening of the lesion.Figure 2 Contrast-enhanced computed tomography scanni
temporal lobe. (b) after surgery, decrease in size of the les
another CT scan showed postoperative changes only.Patient 3
A 31-year-old man was hospitalized in April 2001
with a three-month history of headache and sei-
zures. He had been infected with HIV since 1998,
had a history of pulmonary tuberculosis and did not
receive antiretrovirals. Physical examination dis-
closed weakness in the left upper and lower extre-
mities, with no other findings. Blood tests showed
14.6 g/dL hemoglobin. Biochemical testing showed
high transaminases (AST 33 U/L and ALT 111 U/L).
PPD was negative, IgG for Toxoplasma gondii was
positive, and CD4+ cell count was 250 cells/ml. Chest
radiograph showed a healing area on the right upper
lobe. A brain CTscan showed a single ring-enhanced
lesion in the right parietal lobe with a surrounding
edema. He received sulfadiazine, pyrimethamine
and folinic acid, but without clinical improvement.
After two months with therapy for cerebral toxo-
plasmosis, he underwent trepanation draining
15 mL of pus. A smear of this material was positive
for AFB, and culture yielded M. tuberculosis suscep-
tible to all anti-mycobacterial drugs. Therapy for
cerebral toxoplasmosis was interrupted, and rifam-
picin, isoniazid and pyrazinamide were started. He
developed toxic hepatitis, and was started on ami-
kacin, metronidazole, ofloxacin and ethambutol.
Two weeks after biopsy another CTscan showed a
decrease in the size of the lesion, and the patient
was discharged. Two months later he returned with
headache, left hemiparesis, and dysarthria. How-
ever, he reported regular use of all drugs. A brain CT
scan showed a multiloculated lesion, with thick
wall, and a ring-enhancing mass with perilesional
edema. He underwent a second trepanation, drain-
ing purulent material with AFB and positive culture
for M. tuberculosis, susceptible to all anti-myco-
bacterial drugs. Isoniazid, rifampicin, pyrazina-
mide, and ethambutol were introduced without
complications. One year after the diagnosis of cer-
ebral tuberculous abscess, the patient was asymp-
tomatic, showed residual hypodense lesion on CT,ng of patient 2. (a) A single irregular lesion in the right
ion, now clearly multilobulated. (c) seven months later,
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le 1 Characteristics of 12 cases of tuberculous brain abscess in AIDS patients.
case
f)
Age/Sex Clinical presentation Risk factor
for HIV
infection
Prior
history of
tuberculosis
Chest
radiographs
at diagnosis
PPD
testing
CD4+
cell/ml
Toxoplasma
serology
(IgG)
Brain
CT/MRI
Treatment Outcome/Follow-up
) 22/F Fever, hemiparesis,
clouding of
consciousness,
Sexual Absent Normal NA 32 Positive Multiple
lesions
R,I,P,E Died 3 months.
Autopsy revealed
tuberculous
abscesses and
cerebral
toxoplasmosis
) 27/M Clouding of
consciousness
IVDU NA Normal NA NA NA Single
lesion
R,I,P Died 6 weeks
due to post-surgical
hematoma
0) 29/M Cerebellar syndrome,
intracranial hypertension
Sexual Absent Normal NA NA Positive Single
lesion
R,I Alive 6 months
1) 24/F Headache, cerebellar
syndrome
IVDU Absent Normal Positive 270 NA Single
lesion
R,I,P,E Alive 10 months
1) 56/M Seizures, facial palsy Sexual Absent Abnormal Anergic 112 NA Single
lesion
R,I,P,E Died 6 months
later due to
gastrointestinal
hemorrhage and
cryptococcal
meningitis
2) 23/M Headache, seizures,
hemiparesis
Sexual Absent Normal NA NA Positive Single
lesion
R,I,P Alive 45 days
3) 27/M Hemiparesis IVDU Tuberculous
lymphadenitis
Normal NA 127 NA Single
lesion
R,I,P,E Alive 512 years
4) 43/M Seizures IVDU Absent Abnormal Anergic 150 Positive Single
lesion
R,I,P,E Alive 3 years
5) 34/F Headache, seizures IVDU Absent Normal Anergic 55 Positive Single
lesion
R,I,P Alive 4 months
Case 1,
his report
18/F Seizures, clouding of
consciousness
Sexual Pulmonary
tuberculosis
Abnormal Anergic 265 Positive Single
lesion
R,I,P,E Alive 1 year
Case 2,
his report
31/F Headache, paresis Sexual Disseminated
tuberculosis
Abnormal Anergic 44 Positive Single
lesion
R,I,P,E Alive 7 months
Case 3,
his report
31/M Seizures, clouding of
consciousness
Sexual Pulmonary
tuberculosis
Abnormal Anergic 250 Positive Single
lesion
R,I,P,E Alive 1 year
e: M: male; F: female; NA: not available; CT: computed tomography; MRI: magnetic resonance imaging; IVDU: intravenous drug user; R: rifampicin; I: isoniazid; P: pyrazinamide;
thambutol; S: streptomycin.Tab
No.
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Tuberculous brain abscess in AIDS patients 205his CD4+ cell count was 306 cells/ml and demon-
strated optimal adherence to lamivudine, stavudine
and efavirenz.
Literature review
This review yielded nine case reports of cerebral
tuberculous abscess in AIDS patients.8—15 Seven of
the patients were reported in developed coun-
tries7,10,12—14 and only two in developing coun-
tries.12,15 Table 1 shows the main features of the
three reported cases and the nine cases from the
literature review. Patients ranged in age from 18—56
years (mean: 30 years); seven were male and five
were female. Five (42%) were intravenous drug users
and had prior history of extra-cerebral tuberculosis.
Seizures (50%), headaches (33%), altered conscious-
ness (33%), and hemiparesis (25%) were the most
frequent presenting features. At the time of admis-
sionfive (42%) patients presented alterations on chest
radiograph. PPD skin test was anergic in six (75%) of
eight patients. Three (33%) patients of nine had a
CD4+ cell count higher than 200 cells/mL, and three
(33%) had a CD4+ cell count lower than 100 cells/ml.
All but one patient had a brain CT scan with single
lesions. All patients received anti-tuberculous treat-
ment and underwent surgical procedures. Most
patients (75%) had an appropriate clinical response
and a good outcome, with survival time depending on
follow-up. Three (25%) patients died. In one case an
autopsy revealed multiple tuberculous abscesses
associated with severe cerebral toxoplasmosis. In
the other two cases deaths were not directly attrib-
uted to cerebral tuberculous abscess.Discussion
There are few reports on tuberculous brain abscess,
even among patients without AIDS. Before the HIV
epidemic Whitener reviewed 17 cases from 1896 to
1978.7 Inaddition, anhistorical study foundonly three
tuberculous abscesses in 30,000 autopsies.16 In the
AIDS era Matthiessen et al.17 found only two cases of
tuberculosis in a brain neuropathology study of 174
autopsied AIDS patients and Moskowitz et al.18
reviewed 52 autopsies in HIV-infected patients and
found one case of tuberculous brain abscess.
The lack of published cases on tuberculous brain
abscess, despite the increase in the rate of tubercu-
losis and HIV infection in developing countries, is of
much interest. The findings for the three cases
reported here, over a period of one year at the same
hospital, suggest that its frequency has been under-
estimated. This is due, in part, to the limited neuror-
adiology diagnosis, lack of adequate neurosurgeryservices and empiric treatment of patients with a
diagnosis or suspicion of pulmonary or disseminated
tuberculosis and CNS symptoms or focal cerebral
lesions on CT.
Histopathologic features of focal lesions due to
cerebral tuberculosis have two different varieties:
tuberculoma and abscess. Abscesses are usually
single, larger and grow more rapidly than the tuber-
culomas.19 Histopathologically, unlike tuberculo-
mas, they do not demonstrate either giant cells
or granulomatous reaction of epitheloid cells.7
Furthermore, tuberculous abscesses have vascular
granulation tissue with inflammatory cells similar to
bacterial abscesses. The internal wall of a tubercu-
lous abscess is necrotic while the external surface is
fibrous, associated with an inflammatory reaction.
The exact mechanisms which would lead to either
tuberculomas or abscesses are still unknown. How-
ever, it is postulated that after hematogenous
spread of M. tuberculosis from a pulmonary primary
focus,19 the infecting ‘embolus’ would cause focal
areas of cerebritis leading to meningitis or tubercu-
loma.20 Depending on the inoculum, or because an
adequate immune response is absent, these areas
may develop into an abscess.14 Dastur21 postulates
that true abscesses seem to arise from caseating
granulomas and tuberculoma liquefaction. Although
most authors consider abscess a different entity
from tuberculomas, Tyson22 postulates that all
microscopic inflammatory exudates into the brain
should be considered an abscess.
TheCTappearanceofa tuberculousbrainabscess is
unclear and may be indistinguishable from other
etiologies, including cerebral toxoplasmosis or bac-
terial abscess. It should typically show a hypodense
lesion with edema and mass effect. Post-contrast
images demonstrate ring enhancement that is usually
thin and uniform but could be irregular and thick.23
This thick capsule may explain the slow evolution of
tuberculous abscesses when compared to pyogenic
abscesses.20,23,24 Thisfindingwas alsoevident in some
reviewed cases12,14 and in two of the cases presented
here (patients 1 and 3). Additionally, several studies
reported multiloculated tuberculous abscesses23,24
which were found in four patients from the current
series,8,14 including two of the cases presented here
(patients 1 and 2). Thus, more often than tuberculo-
mas, tuberculous abscesses are frequently larger and
single, and eventuallymultiloculated andwith a thick
ring. The ‘target sign’ has been described as a central
calcification or central enhancement with surround-
ing ring enhancement, and may be suggestive of
tuberculoma. However, this sign was described in
patientswith cerebral toxoplasmosis andCNSprimary
lymphoma,23 butwas not reported in any patientwith
tuberculous abscess.
206 J.E. Vidal et al.The differential diagnosis of intracranial mass in
HIV-infected patients is extensive. Patients with
single or multiple lesions on CT who have a CD4+
cell count below 200 cells/ml and the presence of
IgG antibodies against T. gondii are treated empiri-
cally for cerebral toxoplasmosis, the most common
etiology of intracranial mass in patients with AIDS.
Most patients with this parasitic disease respond
promptly to appropriate therapy. Approximately
95% will show clinical and radiographic improve-
ment by days 10—14 of treatment.25,27 Failure to
respond to therapy dictates the need for a diag-
nostic stereotactic biopsy. It may be considered
earlier in the presence of a single lesion in a
magnetic nuclear resonance scan with negative
serology for T. gondii or when indicated in cases
of brain herniation.27,28 It is suggested that a high
index of suspicion of another etiology may justify
earlier surgical approaches. This was confirmed in
one case of tuberculous cerebral abscess pre-
viously reported,15 and in a patient with a cerebral
mass lesion due to cytomegalovirus.29 In these
cases, earlier aggressive approaches allowed early
initiation of specific treatment and a good out-
come.
Most patients with brain toxoplasmosis have a
CD4+ cell count below 100 cells/ml, and in the case
of primary CNS lymphoma, below 50 cells/
ml.25,26,28 Most patients reviewed in this series
had a CD4+ cell count above 100 cell/ml. This
finding should be considered in the initial diagnos-
tic evaluation of expansive brain lesions in HIV-
infected patients.
The recent availability of imaging techniques
such as Thallium-201 single-photon emission CT
(SPECT), positron emission tomography (PET),
spectroscopic magnetic resonance imaging and
molecular techniques (polymerase chain reaction
in spinal fluid) may be helpful. They also seem to
have contributed significantly to decreasing the
number of stereotactic biopsies and increasing the
number of focal lesions diagnosed in vivo in HIV
patients,25,26,30 mainly in CNS primary lymphoma
cases and progressive multifocal leukoencephalo-
pathy. These tools allow for a ‘minimally invasive’
approach.30,31 A small study in five patients with
AIDS, using PCR for M. tuberculosis in cerebrosp-
inal fluid, allowed identification of cerebral tuber-
culosis without meningitis.32 Another study in 27
patients presenting with bacterial abscesses and
tuberculous abscesses, all of them without HIV
infection, reported that magnetic resonance spec-
troscopy and magnetization transfer magnetic
resonance imaging could differentiate between
etiologies.33 Further studies must be carried out
to determine the real value of those diagnosticstrategies in HIV-infected patients and tubercu-
lous brain abscess.
Brain biopsy or surgical excision along with spe-
cific antituberculous treatment seems to result in a
good outcome in patients with AIDS and tuberculous
abscess. Most patients had an outcome without
complications and in one case long-term survival
was reported.13 In only one case of tuberculous
brain abscess in an AIDS patient was death directly
attributable to neurologic deterioration. In this
patient, autopsy revealed associated cerebral tox-
oplasmosis. This has also been described in patients
with AIDS and tuberculomas where there has always
been a fatal outcome.34
In the AIDS era, paradoxical reaction with invol-
vement of the CNS should be considered during the
concomitant use of antituberculous therapy and
HAART. Intracranial tuberculoma is the most fre-
quent cause. However, one case of a transient
exacerbation of a pre-existing tuberculous abscess
has been described.35
Although tuberculous brain abscess in AIDS
patients may be indistinguishable from other
intracranial mass lesions, a high index of suspicion
must be considered when regarding the epidemio-
logical information (intravenous drug use, history
of tuberculosis, and a lack of or irregular treat-
ment of tuberculosis), clinical (suspicion of extra-
cranial tuberculosis or disseminated form), im-
munological (anergic PPD, CD4+ cell count above
100 cells/ml), radiological (altered chest X-ray,
although may be normal, brain CT scan revealing
a single lesion and, eventually, thick and multi-
loculated walls), serological (negative serology for
T. gondii); and lack of response after an emp-
iric two week treatment for cerebral toxoplasmo-
sis.
In conclusion, tuberculous brain abscess must be
considered during the differential diagnosis of intra-
cranial mass in HIV-infected patients. A careful
epidemiological, clinical and laboratory evaluation
may guide a diagnostic suspicion. Brain biopsy or
surgical excision are still diagnostic and therapeutic
tools for tuberculous cerebral abscess in HIV-
infected patients, and whenever associated with
antituberculous treatment, seem to determine a
good outcome.Acknowledgements
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